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A Joystick-driven Mouse Controlling Method using Hand Gestures

Jin-Young Jungf, Jung-in Kim""

ABSTRACT

PC users have long been controlling their computers using input devices such as mouse and keyboard.
To improve inconveniences of these devices, the method of screen-touching has widely been used these
days, and devices recognizing human gestures are being developed one after another. Fox example, Kinect,
developed and distributed by Microsoft, is a non-contact input device that recognizes human gestures
through motion-recognizing sensors, thus replacing the mouse as an input device. However, when

controlling the mouse on a large screen, it suffers from the problem of requiring large motions in order
to move the mouse pointer to the edges of the screen. In this paper, we propose a joystick—-driven
mouse—controlling method which enables the user to move the mouse pointer to the corners of the screen
with small motions. The experimental results show that movements of the user’s palm within the range
of 30 cm ensure movements of the mouse pointer to the edges of the screen.

Key words: Mouse Controlling, Gestures, Kinect, Joy-Stick, Recognition

ofl
ey
>
lo o
S

nEX ololMA F9, =,
£7heg o83 HA U
U7 A B AFEE S 8
Ho] WA ALgstz 9t
n}$- 2o o]o} A E] X7} QlE]H o] 9]
WA E 2 stg o, HE S dEAA

i ol
32 L
b

O D

p
2
i)
&
o
[>
2
)
oo

E
>,
[o

& Wl 9k mfo| ARAZE
ARE 20101 110l AHEAE] RS 1A e 71
E(Kinect) & EA13+9 o 719 E &= 71l 9 (Kinec-
tic)# 1Y E(Connect)2] FA A2 Age] &<
A3t AFE Al=®lol AAsteE FAAAAA
Aot} A5 EA= XBOX-3609] Hulo] 22 &
A= F2 AN del=o) go] o] &= UATH 2012
d 299 AlYEET} obd AWt E 7]7]edlA AHS
3+ 4= 9l Kinect for WindowsE &A13t% Win-
dows &@A A 718Ee] 7] 7] M= HA o] &F F
AA FHATHLL 2 o] FZ o8] 71A 2A4] Al
I FEAZE 7L I AdE AR, AAA
T I E9 theFdk &8 Wb g AU &3

% Corresponding Author : Jung In Kim, Address: (608~
711) Dept. of Computer Engineering, Tongmyung Uni—
verity, Sinsun-ro 428, Nam-gu, Busan, Korea, TEL:
+82-51-629-1174, FAX : +82-51-629-1169, E-mail : jikim
@tu.ac.kr

Receipt date : Dec. 29, 2014, Revision date : Nov. 30, 2015
Approval date: Dec. 1, 2015

" Department of Computer Engineering, Tongmyong
University (E-mail : jeous88@naver.com)

" Department of Computer Engineering, Tongmyong
University

% This work (Grants No. C0135691) was supported by

Business for Cooperative R&D between Industry.

Academy, and Research Institute funded Korea Small and

Medium Business Administration in 2013



Y= it

E AFoME 7|9E SDKoA AlFgss 24
E EfAE o] g3l & =2
FEH w2 E Aojdt 53|, 53 Z
A2 E o] &3t7] W&o AHEAES A 9=
AAY AT 4 lEd a3 BAHS Fol7]
Qe Fe FAYAE w2 ZRIE7F Yt 371

A A olF @ o A= Rl tsiA ATskth

=212 o)Al 5=

Ji >i
o |o

o o

H
ofr
=

=24 IEH o] 2o #3h
A FHelelM wel Rausa o o] 7))
E
z

#FF & 7IMES RGBI,
3

epth 7}1}113}2 &8
HE Adstack 719
W7kA & AE 2zt
to] A, 7Y ES] A
El9] Fol& 435ty 71E FASIATHSI
%—% TN E A Q1A8h= &9 #2149 4
F|RE, npe-29f 22 7]E] HA

rEN (m ok
_ozir_%
orE*—%_;_
v
E-{m

% & m

m
*HE
TS
m.lﬂii

(<
> >
o
_82

ol A1 7

o

e

A5 As] A% A5 AW 9IEE 2=
£ 7Y HEES wAstal WEe I Azt
£9] 91X AR} & w JHNEE SAYAF L, }
$2 BroAe A 22 FYE A4l

f28 5L NUES o83l o] HxE F
Aote], O F FFEE AT FE vl AEH o
25 TG A Aoje LEES FH3E
G o] B3N, YL 2E $FY, Y ol
EZ BAANH TG

M 5L FAES] ZolMAE o] &3t &
odE& HE3A, v 2E FHEAUTE HolMARE A
2 dolEl g PolEy YnES ALY W
P ukx] gror] A s vlo|E Fo] BX Po}
A&7 MEL 22 A ES ATty Rus)
ATH6I.

AAAE U AveE o] g3l Aol EEAS

& NAKME 0188 ZO0IAE WA OIRAXO 2 61

vhe2 4o oSkt sl £ AHE <
3te] vh-2 EEE A4A A Aol ohet, vt
29 A ALY AA Dok RO W3
A AAAZE EAAA PP AN SLHT]

s 9] o] B# AT E Rajaganapathys o] Fof el
< H3 JIYEE o] &3t 5E MY & F e
kol thall A shTh AP Al 22A ) tig =
4 A E F55t9 vlE AoH A=A dduH
gt dFE = ozt EH AT

Andrea Sannav 7|¥E AA & o] &3l A=F
HE Alojste el el A7tk AR Al
228} && o] &5ty A EFHE U AAHOE &
& & 4 Aol

Yusman Azimi YusoffE AlZ48} o &27]7] ol A Ak
5= 2D AR F 3D 1Y & JHEES o] &3}
A, 719U, F4&, HV1E2H, €gtolE A=A E
T3 TH10].

o]} o] &F4E QA shE ATe FE3 W
Ha gomn, 53] W EE BIHEF2] Q2o
Aol oA AT PEAAZA
e AL & &

3. Z|UIEE EZ5 O}RAK0] g

3.1 7|UE MAE 0|23 Yukxel 0k2A Hof

719 E(Kinect)= 201239l vlo] 3 &4 X E Ao
A EAE AlA A o), o] A& AMEARY] AAE
Q128 7T} o] YA 2Z 7%, T4 )
& 7 o 98 V&S sty 7R 74
g A= Aol Ao
ZIMESY YWHE F2&= Fig. 134 2o AR 714
Az Hed YAE Ao g RolF= A F

8

Indicator Light Color Camera  Infrared Camera

IR Projector

Microphone Array

Fig. 1. Inner Structure of Kinect Sensor,



62 HEIOICIOES ==X M19& X1=(2016. 1)

A/A QM Z2AE 7} ol—y IO S EZ F)9E”]
T2 AH 9 o] BE d#F= LED A ol H
(Indicator), S%oll= RGB Ho|EE A7) 1% 7iv
27t a1, W L EZo= Zo] HolHE d7] 9%
Aol Fhdelrt T AlA o] Aok Mol 5TE, A
B} AlopZbE 435, F2Fe] Zlo] 914 WMelE 1.2m~
35m ©]3l RGB 7t gt Hd 1280x9602] slld=
A3t Zlol ﬂ“ﬂﬂb— Ay 640X4809] =
%"

d EI7F A0 s1of vle) e
HEAYE A T 5 0], Dol el A7
% 9}‘3}[11] 0] A= /\nqu]ojﬂ o

L oox T R M

Depth Color

him age Cokor ‘g‘ue
oM

AEe] RolE sk F1%e A9 Ed WE
Ho|yl mzAE e} A A Az s) TEHT
Ao ZRAEAME F4 B9l Ho)H A4S
2 Auto F RolFa Aute] EAo wiAlE He)A

Hol B S & 9|4 b Aol A ol Ee] o]
. olERl HlolElw AZE AV} AF
o &l
Far, 2 el AAE e e o=
| A i AR, ZAol=ol o

|olth Bl B Ao
4 417k, o}el Fig. 3%

2ol 7]457}

&7
. . a |
3 3
H 8 ‘
control
((con) ‘—-—
'r.(come
Audio — I I
4 external digrtal Q—---u-——ma
audio sources I T Flash
e—y \

(a)

(a)
Fig. 3. (a) Kinect skeleton (b) Right hand recognition test,

(b)



E&0 125k st 9 o= F el Eo] X5}
A=A dEbl F=TH13].
e & X E vz YAE WA= W
2 oJHA ¥t} vk AT U E 7 et
AU Tt F2 o)A 8] 8l C#
User32.dl12] mouse_event &5 ©]-83tt}, User32.
dil& F2 AR 48 -& ol WinAPIE AHEE
T M AT FYR npe2of Ao 75E 23t
T ek FhelEle] =AY £ ZFEZEE mouse_
event &el HolF= A0 = Jtue} s dES &
o #x7) g1 AA ol Ao w29 HE
#hol Ak, olelg WA 02 npe-2F AojstA =
Sl A Eo] FZ ol B uR9-2 ZRIETF 23
ol ¥wkAQl w2 XA )7t Tedttt
ot AgE Aol = vk 21 EY
ol HAFTEA], FHE Fe P9l ¢ ol
Ay Aol 2 gke] @F7F YEhdTER, tishi
A5 MR 7EA] v 2ERIEE o] F A 7]7]

G S sclel ATl

_&Po

o

43
E
o
o]

o D428 AT A o5 ZAEE 220
Fx Zolu} THAE| R 9147171 98 ALEAe)
E5 o] 4P| Ao} At olHF He B A
YEol mof gl AaolA A3 B F9 47
A HIAD 5 YT oA AT ST AP B
o] ohZAL ¥ Eo] o, w922 o] o]

ol
—a—}oq eEAsE A9t AT AT ol @ B
& sas) 919l M e S0z s
AAEA WA v} EAEE B 5 9|

o] 2E 9| vk Aol S AT

Zo|2HY k-2 Aol 54 A4S vd 2
Al FaL, = shuel Wby -r]7<] XE g2 Azt
SR E AYstEA SAHI "k e A E ol &
sto] QA vhg-2o] A& AR WAz o]
Foltt, F Ao A& FE o) &st= AT 4
o2 B £ Alqto] 7Hsstn AltE o A=
& FE 7S event_mouse ol YT H vl
of A AA7E He Aoln

Zo| 2 Y vhp-2 Ao AP S 9t 7))

& NAKME 0188 ZO0IAE WA OIRAXO 2 63

E7F A48k fle 9] AAE X Rdo sl
zA st Fhvlet AAE Foll EFHEAE 94 3
Aol b == shgitk. I2]a 974 shwe] H5 ol
FTAMS A3 O HS THOE HAF 5054
e d& a8 ¥ol 2 de AN kst ke
TE AES tglon], Ay Ak Fig. 49 2th
e o] TAMI A X2 24" &9 944
2 3] ARE %o}oq 5034w Zom e
%, AW el wES JEhith

A Xeo| A7} %@%94 ol A & W=
FolzEo] FHo|A] ghe FEjo|RE vk A
7F MFES Sh9la, FA] upREe] AT we
Fo|xgo] I o ARl o BR vp-20
AA7ZE A X7t 7hEl7)E Rl Bdew 3
o=

X BA7F A kol l& o vk AME Y

=5 Sk olfE vk ERIE7} ke Aol

AL o 2o vAlR Yol s EAEF FH o]

He AL AN s sl Yehte

Ao 271 A 10054, oF SAE P E H=o]

of
o

1eh1ol A 3th17kA] wjg o] o] Fo) & A%,

il o g8 2 oL O m} oo X b A

£o] o] EAE AE 20~304E M E 7} B2

W9l QoA g2 o] glriete o] 2Elo] ojw
FOBE oM A e FHE A4 Pk,
oF FAUS QlolAl HE mhgx mAHE A%
PA =M, &9 ALAS HES FYT AP =
7t $40l7 Hof Bt oA FYo| ¥
t}.

vhgso] AR E BT G4 WEY) AT WY &
S8 T3] ANAE Fig 5% 2ol FAA

| MainWindow.

Fig. 4. Output of Kinect display.



64 HEIOICIOES ==X M19& X1=(2016. 1)

180
-180 PO

-90

Fig. 5. Mouse control of joystick method,

A X(E2 fADAel ] A=k 72 E F8foF FT

A71M AeHE FEE B
R

radian = Atan2(point. Y— center. Y, point. X— center. X)

(1

2] (1ol A point= Fig. 59 WH3d X9 HEE
YEH AL, center= Fig. 59 43 P0Y] #HEE 7}
2zith. 9 AolA F3 radian #4& Cos(radian) 3}
A da 7 st #Fxe x#F}E7F ¥ H L Sin(radi-
an)she yA I} 29 o] W42 el 34
e g8 4 @9 2,

Cvs(radian) = z/c

Sin(radian) = y/c (2)

x =X (s (radian)

y = cX Sin(radian)

A (29 cof #2 k-2 ZAET} o) F k=
B97L Bl vhe2el SEF Ao T 5 A Fol
A vk EAET FAAOIN Bl A% S=
sl wel A 5 AT a7 95 FAUH <o A
XApole] AeE Fohod SEAF c2 T &
SR i ghol AdSE SR Bk
A} WS X Aole] A2 B o] fate] LAk
o Ao thg 4 @F 2o

c= \/(IQ_I1)2+(?J2_?/1)2 3)
2} ()l A Tz x¢ yol #k& mouse_event 3
o Yol w22 IE 7t &9 Wikl uhet A
g £ 2 gZolA Hrh o] FAHAA Hojd
= cgtol AAA Hol W o]Fo] o] FolAH, F
Z

ol 745 ols&Ee Zast Ha, $4

i > I

2 o o

=

2 dA7Y 785 Al Windows7 &G A A <}
MicrosoftA+2] Kinect for windows<} Kinect SDK
1.8, Visual Studio 2010< ©] &3t =3 7]
Y E SDKoA AFEHE ~AHE EH AL o] 83}
o 7V w25 FRSAT M E Fhvete AL
o] E& 9143t} Head, Shoulder, Elbow, Wrist,
Hand, Knee, Foot 5 2071 8] #d-& A4spA, 1
Foll A vh§-22 AHEE 2 <<l Hand RightE E
A7 3t User32.dil& ©]-§3te] vhg-2~ ZAE 7}
Zo|2HY A 07 Ao HEER ST Alo] 2=
a8 ik JdaAa7 AL ot Fig. 63 2ok

uh-22 HES &8 REL2 7Y E SDKS ¥
1.7 o)l A A Y= E InteractionS ©] &3] 22

£ HE 2 HE AL ol gsin 22Ee F
AW Grip FEI7E Ho] vk~ MES =1 G
7b Ha, 9 HHE Release JEI7F o] vhg-2
HES FEA o2 7t HESF &3tk 298
sheiw @wl Ak WY "o o] S §83ke] F
He AR E8 FH0W =P8 T F UES
At FHE A sHo2 FYshe A U
Ao 2= HEIYol ofHrhe dxlol AT

Fig. 6. Video Screen at the Mouse Control,



S WEA F A AT = F R14o] ¢k 2 gy}
WobA o] FZo Wi o] Fastrt

L)
o N
of
Lo
N
1o
of
o
2
b
o
oo
)
9

%

N
P
E o

:‘—“ rH FFI
Fr'
k)

, o
"
rbx

b
©
N
N
I
b
fr
ok
)
&
=

o=

©

v

o

°
M =
o 9%
N
w of o

X

do fo X off
>

Ja o [
=
I
o
)
S

o‘;"‘_’, 01[‘
o

%D
FO{(
o
ox

fo ot oo 1> fr
tlo 4
e}
~
>,
lo ot g
oX,

lo
o, ol F-l

o
-
oo

P

gt
ol
o

=]
=)
% LR

o
o
fru
o
I
uj
o2
o 0
25
3 2 e
o)

rlo

of

Lo
o o

e 0
=2
N

o

&3t a w2 A st
H7tola, gol S ALEH
A AHg3tEA o st
2t g2l gk &gl
AAH o2 ALg3tr] A3 A=
HpdA e AEA & 24 HrraE of
NA AeE At 1 BaAE T8t
Table 13 Zt}.

Ao th3 AFE ¥ xo|~EFPL =5 W
A ule- 2 ZRAEHE Y3keE IZ74A] vl B &
o] W23 HESAIRE SfH| FA O npg-2~
HE Bl w= A5 oled AT & 530 H
2383 T3 F&eAe Alzel 25 © ARt
= v AIIAZ Yate Z27A mEA B
AR oH F 7HA] A BT 43 o] SR

Z Apol7t §lAIRE, H] Zo] 2~E o] u}
o] do] §7] Wi 25 o At A&
#H7b gk
fol Ao Uig AR Fo|2gYo]
ggol vjsl aA Eoxed I olfe
o] 9 <t} whof] tigl 71E Al Ao
olgty A& Ay TSt A
EdAl= ofte] A st
o] Aoyt AR Zo| 2~ H

|

o= N
2 2
r-[m-‘géé

& por %
o

o

i
o

S
A

}o

(s}

e}
s
ko

B )

ol (o
2o

o

Ruit)
—_
X
T
_Y‘\'L

3

I —

32
R
ih)
i

%2 o

H’i
© ¥

M

Moz
O

w2 oo iy

L

oo — T
ol 29
oo & T

>
==

_o|1_1‘
Moo 3@

>
2o 3L AT o |

o K

ofy
o> olo
o)
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Case of Non Joystick[5/4/3/2/1]

Case of Joystick [5/4/3/2/1]

Accuracy

4.43 [15/13/ 2/ 0/ 0]

4.30 [12/15/ 3/ 0/ 0]

Easiness of Use

3.96 [10/11/ 7/ 2/ 0]

280 [ 2/ 5/12/ 7/ 4]

Effectiveness

3.03 [ 3/ 4/12/ 9/ 2]

443 [17/ 9/ 4/ 0/ 0]

Convenience

353 [ 4/11/12/ 3/ 0]

3.76 [ 8/13/ 6/ 3/ 0]
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